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7RXULVWLF DFWLYLWLHV DUH FDUULHG RXW LQ VHOHFWHG SDUWV RI WKH HDUWK
V VXUIDFH JHQHUDOO\ UHIHUUHG WR DV WKH ODQGVFDSH
$FFRUGLQJ WR >@ WKH ODQGVFDSH LV GHILQHG DV D KHWHURJHQHRXV SDUW RI WKH HDUWK
V VXUIDFH FRQVLVWLQJ RI D VHW RI
LQWHUDFWLQJHFRV\VWHPVZKLFKLQWKLVSDUWRIWKHVXUIDFHLVUHSHDWHGLQVLPLODUIRUPV&]HFK$FW>@DPHQGHGRWKHU
ODZV GHILQHV WKH ODQGVFDSH DV SDUW RI WKH HDUWK
V VXUIDFH ZLWK D FKDUDFWHULVWLF UHOLHI FRQVLVWLQJ RI D VHW RI
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ZKHUHX, Y, Z DUHVSDWLDOFRRUGLQDWHVTWLPHDQGU1, ..., UmDUHYDULDEOHVDWWULEXWHVGHVFULELQJDQREMHFWLQWHUPVRI
VSDWLDODUUDQJHPHQWLWLVQHFHVVDU\WRFRQVLGHUDPRVDLFVWUXFWXUHRIWKHODQGVFDSHGHILQHGDVDV\VWHPRIPDWUL[M
SDGVPiDQGFRUULGRUVKj
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$V DOUHDG\ LQGLFDWHG WKH KDOOPDUN RI QDWXUDO DQG DQWKURSRJHQLF REMHFWV LV WKHLU KLHUDUFKLFDO RUGHULQJ*HQHUDOO\
GHILQHVWKHOHYHORIWRSLFDOFKRULFUHJLRQDOWUDQVUHJLRQDOVXESODQHWDU\FRQWLQHQWDODQGJOREDOSODQHWDU\)LJXUH
 LOOXVWUDWHV WKHJHQHUDOFRQFHSW ,Q WHUPVSUHVHQWHGDQDO\VLVDUH LPSRUWDQW ILUVW WKUHH OHYHOVZKHUHLQEHWZHHQ WKH
ILUVWDQGVHFRQGOHYHOFDQLQVHUWVWDJHSKHQRPHQRQGHVFULELQJSDUWLFXODUO\SURQRXQFHGW\SHVRIHQYLURQPHQW
7KDW DSSURDFK LV FRPPRQO\ XVHG LQ WKH VWXG\ JHRGLYHUVLW\ DQG ELRGLYHUVLW\ ,Q WKH FDVH RI JHRGLYHUVLW\ LV
GHWHUPLQHG JHRWRSH JHRSKHQRPHQRQ JHRFKRUH DQG JHRPH JHRUHJLRQ IRU ELRGLYHUVLW\ ELRWRSH
ELRHFRSKHQRPHQRQ ELRFKRUH DQGELRPH ELRUHJLRQ$QDORJLFDOO\ FDQ DFFHVV WKH DVVHVVPHQW RI VRFLRHFRQRPLF
GLYHUVLW\EHFDXVHKHUHDUHOHYHOVRIORFDOUHJLRQDOVXSUDUHJLRQDODQGJOREDO)URPWKLVVSKHUHLWLVIRUWKHQHHGVRI
PRQWDQLVWLFWRXULVPLPSRUWDQWWHFKQRORJLFDOGLYHUVLW\WKDWZLOOEHIRFXVDWWHQWLRQ















$V DOUHDG\ VWDWHG LQ WKH LQWURGXFWLRQ DQG DV LV GLVFXVVHG LQ GHWDLO LQPDQ\ SDSHUV >@ GLYHUVLW\ LV WKH EDVLV IRU
VHOHFWLRQDQGHYDOXDWLRQRIREMHFWVQHHGVIRUJHRVFLHQFHDQGPRQWDQLVWLFWRXULVP)RUWKLVUHDVRQLWLVQHFHVVDU\WR
GHDOZLWK WKHDQDO\VLVRI WKH VWUXFWXUHRIQDWXUDO DQGDQWKURSRJHQLFGLYHUVLW\ ,W LV WKHUHIRUHDOVRSURYLGHVDEULHI
VXPPDU\RIYLHZVRQWKHKLHUDUFKLFDORUJDQL]DWLRQRIWKHVHGLYHUVLWLHV'XHWRWKHUHODWLYHO\ZLGHVSUHDGXVHGLYLVLRQ
RI JHRGLYHUVLW\ DQG ELRGLYHUVLW\ DUH DOVR JLYHQ RQO\ EULHI GHILQLWLRQV :H DQDO\]HG LQ GHWDLO WKH WHFKQRORJLFDO
GLYHUVLW\ZKLFKLVLPSRUWDQWIRUPRQWDQLVWLFWRXULVP
*HRGLYHUVLW\
*HRGLYHUVLW\ LV WKH WHUP IRUDYDULHW\RI LQDQLPDWHQDWXUH ,W LVEDVLFDOO\D URFNDQGPRUSKRORJLFDOGLYHUVLW\RI D
FHUWDLQ WHUULWRULDO XQLW ,W LV DQ H[SUHVVLRQ RI JHRVFLHQWLILF YDULDELOLW\ IURP LQGLYLGXDO JHRORJLFDO VLWHV URFN
IRUPDWLRQ RXWFURS HWF DIWHU WKH H[WHQVLYH DUHDV VXFK DV JHRSDUNRU QDWLRQDO SDUN*HRWRSH LV VPDOOHVW FRPSOH[
SK\VLRJUDSKLFDQG VLPXOWDQHRXVO\ FDUWRJUDSKLFXQLWZKLFK LV LQ WHUPVRIJHRORJLFDO HQYLURQPHQW UHOLHI VRLO DQG
K\GURORJLFDO FRQGLWLRQV VXEVWDQWLDOO\ KRPRJHQHRXV*HQHUDOO\ LW LV VFLHQWLILFDOO\ DQGJHRWRXULVWLFDOO\ H[FHSWLRQDO
ORFDWLRQZKHUH\RXFDQREVHUYHWKHXQLTXHJHRVFLHQWLILFSKHQRPHQD*HRWRSHLVRIWHQELRWRSHLHORFDWLRQZKLFKLV
LQKDELWHGE\PDQ\ OLYLQJRUJDQLVPV*HRFKRUH LV VHWRIJHRWRSHV LQDFHUWDLQJHRPRUSKRORJLFDO IRUPDWLRQ WKDW LQ
DSSHDUDQFHDQGLQWHUQDOVWUXFWXUHGLIIHUVIURPWKHVXUURXQGLQJDUHDV,WLVDPHGLXPVFDOHXQLWVSDFHZKLFKLVDOVR
UHIHUUHGWRDVWKHJHRJUDSKLFODQGVFDSH*HRUHJLRQJHRPHLVKLJKHUVSDWLDOXQLWZKLFKLVFRPSRVHGRIVHJPHQWV
SUHFHGLQJ GLPHQVLRQV ,W WKHUHIRUH KDV D KHWHURJHQHRXV VWUXFWXUH EXW QHYHUWKHOHVV KDV D FHUWDLQ GHJUHH RI
KRPRJHQHLW\ZKLFKLVGHWHUPLQHGE\WKHVHOHFWHGFRPPRQSDUDPHWHUVXVHGIRUWKHGHILQLWLRQ
SUPRAREGIONAL………………




CONTINENTAL  ………………. 














)RU WKH SXUSRVHV RI DVVHVVPHQW DQG HYDOXDWLRQ RI PRQWDQLVWLF WRXULVP LV LQ P\ YLHZ HVVHQWLDO WR GHILQH WKH
WHFKQRORJLFDO GLYHUVLW\ DV GLYHUVLW\ RI SURGXFWLRQ XQLWV DQG WHFKQRORJLHV LQ VSDFH DQG LQ WLPH ,W LV WKLV GLYHUVLW\
UHVXOWLQJ IURPGHYHORSPHQW QHHGV RI KXPDQLW\ OHG WR D JUDGXDO DQG VWLOO DFFHOHUDWLQJ JURZWK XVH RI QDWXUDO UDZ
PDWHULDOV IURP SULPLWLYH 3DOHROLWKLF WHFKQRORJLHV WR FRQWHPSRUDU\ YHU\ H[WHQVLYH DQG GLIIHUHQWLDWHG OHYHOV IURP





LQWHUIHUH LQ WKH JOREDO F\FOHV RI DQ LQFUHDVLQJ QXPEHU RI HOHPHQWV )RU WKH SHULRG IURP WKH ODWH WK FHQWXU\
EHJLQQLQJZLWKWKH,QGXVWULDO5HYROXWLRQZDVGHVLJQHGE\WKHWHUPDQWKURSRFHQH>@&UXFLDOZDVWKHGHYHORSPHQW
RISURGXFWLRQWHFKQRORJLHVZKLFKWRRNSODFHVSDWLDOO\DQGWHPSRUDOO\GLIIHUHQWLDWHG,QSULQFLSOHLQKLVWRU\E\>@
GHILQHGDFFRUGLQJ WR WKHGHYHORSPHQWRIHFRQRPLF OLIHFLYLOL]DWLRQDOZDYHV$IWHUDSHULRGDSSURSULDWHGHFRQRP\
ZDV WKH QHROLWKLF DJULFXOWXUDO UHYROXWLRQZKLFK FRYHUV WKH EHJLQQLQJV RIPLQLQJ DQGPHWDOOXUJ\$ IXQGDPHQWDO
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WUDQVIRUPDWLRQ EURXJKW WKH LQGXVWULDO UHYROXWLRQ ZLWK PDMRU VFLHQWLILF DQG WHFKQRORJLFDO GLVFRYHULHV 6LQFH WKLV
SHULRGZDVUDSLGO\GHYHORSHGWKHH[SORLWDWLRQRIPLQHUDOUDZPDWHULDOVZKLFKUHVXOWHGLQERWKVSDWLDODFTXLVLWLRQRI
PRUHDQGPRUHPLQHUDOUHVRXUFHVDUHDVDQGLQDQXQSUHFHGHQWHGGHYHORSPHQWRIPLQLQJGUHVVLQJDQGPHWDOOXUJLFDO




&LYLOL]LQJZDYHV JUDGXDOO\PHDQWPRUH DQGPRUH GHYHORSPHQW RIPLQLQJ DFWLYLWLHV DQG WKH UHODWHG WHFKQRORJLHV
%HVLGHV WKH PHQWLRQHG WLPH GHYHORSPHQW KDV DOZD\V H[LVWHG DQG VWLOO H[LVWV VSDWLDO GLYHUVLW\ )URP WKH YHU\
EHJLQQLQJRIKLVWRU\DSSHDUHGFHQWHUVZKLFKGHYHORSQRWRQO\WKHRUJDQL]DWLRQDOW\SHVRIVRFLHW\EXWHVSHFLDOO\LWV
VFLHQWLILFDQGWHFKQRORJLFDOEDVH7KHVHFHQWHUVZHUHVSDWLDOO\GLIIHUHQWLDWHGDQGRYHUWLPHPRYHG$VLQWKHFDVHRI
JHRGLYHUVLW\DQGELRGLYHUVLW\FDQEHDOVRGHILQHLQ WHFKQRORJLFDOGLYHUVLW\ OHYHOVIURPORFDO WRJOREDO%HVLGHVWKH
GLIIHUHQWOHYHOVRIGHYHORSPHQWRIKXPDQFRPPXQLWLHVWKHVHGLIIHUHQFHVUHVXOWLQVXEVWDQWLDOGHJUHHRIQDWXUDOUDZ









W\SH OHYHO OHYHO OHYHO
JHRGLYHUVLW\ JHRWRSH JHRFKRUH JHRPH
ELRGLYHUVLW\ ELRWRSH ELRFKRUH ELRPH
WHFKQRORJLFDOGLYHUVLW\ WHFKQRWRSH WHFKQRFKRUH WHFKQRPH


















PLQLQJ DFWLYLWLHV IRU H[DPSOH 6DUNDQGHU %DUERUD 0DULH SRPRFQi 0ČGČQi ãWROD RU 6WDURKRĜt IURP KLVWRULFDO
ZRUNV =ODWp +RU\ HDVW VRXWK DQG ZHVW +RUQLFNp VNiO\ RU äHEUDþND RI PRGHUQ PLQLQJ 7KLV LQFUHDVHV WKH
DWWUDFWLYHQHVVRIWKHDUHDIRUWKHJHRVFLHQWLILFDQGPRQWDQLVWLFWRXULVP
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$YHU\JRRG H[DPSOH RIJHRVFLHQFH DQG WHFKQRORJLFDO FOXVWHU LV DQ DUHD RI/DQGHN+LOO LQ2VWUDYD 3HWĜNRYLFH
ZKLFKKDVEHHQLQVFULEHGLQWRWKHZRUOGKLVWRU\RIJHRORJ\PLQLQJDQGDUFKHRORJ\%HVLGHVWKHXQLTXHJHRORJLFDO
SURILOH RI FDUERQZLWK RXWFURSV RI FRDO VHDPV FRQVLGHUHG D VLWH RI (XURSHDQ LPSRUWDQFH WKHUH KDV EHHQ IRXQG
HYLGHQFH RI WKH ZRUOG
V ILUVW XVH RI EODFN FRDO E\ PDQ EHIRUH  WKRXVDQG \HDUV DJR DGPLUHG YHU\ PRGHUQ
HODERUDWHG WRUVR VR FDOOHG WKH 3HWĜNRYLFH /DQGHN9HQXV IURP WKDW WLPH UHPQDQWV IURP WKH WK FHQWXU\ 6ODYLF
VHWWOHPHQWDQGPHGLHYDOFDVWOH,QWHUHVWLQJJHRWRSHDQGELRWRSHRIKLOOOHGWRGHPDUFDWHHGXFDWLRQDOQDWXUDOVFLHQFH


















KLJKHVW &]HFKPRXQWDLQ 6QČåND DUH WRXULVWLF SDUWLDOO\ DFFHVVLEOH WKH UHPDLQV RI LURQ FRSSHU DQG DUVHQLFPLQLQJ
VLQFHWKWRWKFHQWXU\.RYiUQDZKLFKLVXQLTXHWHFKQRWRSH




/DQGVFDSH LQ ZKLFK DUH UHDOL]HG DOO KXPDQ DFWLYLWLHV LQFOXGLQJ WRXULVP LV FKDUDFWHUL]HG E\ KHWHURJHQHRXV
JHRORJLFDOELRORJLFDODQGDQWKURSRJHQLFFRQVWUXFWLRQWKDWLVVSDWLDOO\DQGWHPSRUDOO\YDULDEOH:KHQDQDO\VLQJLWLV
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